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@ An electric circuit board module (OB) includes a 
substrate (11) with electric components (37) moun- 
ted on one side thereof and electrodes (12) provided 
on the other side thereof for the electric connection 
with the mounted electrical components (37). The 
electric circuit board module (CB) further includes 
conductor columns (13) adhered to the electrodes 
(12) and an adhesion layer (12) provided on the 
other side of the substrate (11) and around the 
conductor columns (13) such that the conductor col- 
umns (13) extrude from the adhesion layer (14) by a 



predetermined length. By pressing the electric circuit 
board module (CB) against a separate circuit board 
(PB) to mount thereon, the electric components (37) 
are electrically connected with electrodes of the 
sperate circuit board (PB) through conductor col- 
umns (13). Since conductor columns (13) are made 
of a resinous paste with metallic powders dispersed 
therein, no heating operation as required in conven- 
tional module using a solder flow is necessary, re- 
sulting in that electric components are kept from the 
degradation caused by the heat. 




2loJ 



Rank Xerox (UK) Business Services 

13.10;3.5«/3.0.1I 

BNSDOCID: <EP ^0530840A1_L> 



1 



EP 0 530 840 A1 



2 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electric 
circuit board module for mounting various kinds of 
electric components such as resistors, capacitors, 
integrated circuit (IC) devices, hybrid IC devices, 
and substrates on an electric circuit board and, 
more particularly, to a multi-layer circuit board in- 
cluding plural electric circuits with those electric 
components mounted thereon. 

2. Description of the Prior Art 

Conventionally, electric components such as 
registers, capacitors. IC devices, hybrid IC devices, 
and substrates are mounted on the electric circuit 
board mainly by one of the following two methods. 
The first method is a flow soldering in which the 
electric circuit board substrate with electric compo- 
nents adhered at the predetermined position there- 
of is moved over a flowing wave of molten solder 
to solder the electronic components. The second 
method is a reflow soldering in which the heat is 
applied to the electric circuit board substrate, which 
is coated with a soldering paste at the predeter- 
mined positions and has electric components 
mounted thereon, to fomn a joint by reflowing the 
solder. 

As demands for the down-sizing and cost re- 
duction of the electronic devices, the high integra- 
tion of the electric components mounted on an 
electric circuit board has become increasingly Im- 
portant, resulting in the smaller electric compo- 
nents and the electric circuit board with electrodes 
at a fine pitch such as 150 um. However, the 
previous two methods have soldering errors such 
as a short circuit caused by a solder bridge and an 
incomplete joint caused by a solder ball, when 
applied for soldering such smaller electric compo- 
nents on the electric circuit board with fine pitch 
electrode. 

Especially in the reflow soldering, since the 
soldering paste easily degrades due to oxidization 
of the metallic components included therein, It is 
difficult to obtain the fine soldering paste good for 
printing on such fine-pitch-electrode circuit boards. 
Furthermore, both in the flow and reflow soldering 
methods, since the soldering paste shall be heated 
up to a high temperature for making molten solder, 
electric components joined by the soldering are 
affected significantly by the heat, causing the deg- 
radation of the electric components. The joints be- 
tween electric components and the circuit board 
are unreliable. 



SUMMARY OF THE INVENTION 

The object of the present invention is therefore 
to provide an imaging device which solves these 
5 problems. 

The present invention has been developed with 
a view to substantially solving the above described 
disadvantages and has for its essential object to 
provide an improved electric circuit board module. 
10 In order to achieve the aforementioned objec- 

tive, an electric circuit board module comprises a 
substrate having a first surface for mounting an 
electric component thereon and a second surface, 
an electrode means provided on said second sur- 
75 face for electric connection with said electrical 
component, a conductor means provided on said 
electrode means in an electric connection there- 
with; and an adhesion means provided on said 
second surface and around said conductor means 
20 such that said conductor means extrudes from said 
adhesion means by a predetermined length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 These and other objects and features of the 

present invention will become clear from the follow- . 
ing description taken in conjunction with the pre- 
ferred embodiment thereof with reference to the 
accompanying drawings throughout which like 
30 parts are designated by like reference numerals, 
and in which: 

Fig. 1A is a side view of an electric circuit board 
with an adhesive layer and conductor columns 
provided at the bottom according to the present 
35 invention; 

Fig. IB is a plan view, viewed from the bottom, 
of the electric circuit board shown in Fig. 1 A; 
Fig. 2A is a plan view showing the electric 
circuit board shown in Figs. 1A and IB placed 
40 over a printed circuit board; 

Fig. 2B is a side view of the electric circuit 
board and the printed circuit board shown in Rg. 
2A; 

Figs. 3 to 6 are cross sectional views showing 
45 the processes to provide the substrate of the 
electric circuit shown in Fig. lA with an adhesive 
layer and adhesive columns; 
Fig. 7A is a cross sectional side view showing 
the electric circuit substrate shown in Rg. 6 
50 placed over a printed circuit board; 

Fig. 78 is a cross sectional side view showing 
the electric circuit substrate and the printed cir- 
cuit board shown In Fig. 7A are adhered to each 
other; 

55 Fig. 7C is a fragmentary sectional view showing, 
on a large scale, a portion of Fig. 7B which is 
enclosed by the circle; 
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Fig. 8A is a top plan view of an electric circuit 
board module with electric connponents moun- 
ted thereon; 

Fig. 8B Is a side view of the electric circuit 
board module shown in Fig. 8A; 
Fig. 8C is a plan view, viewed from the bottom, 
of the electric circuit board module shown in 
Rg. 8A; 

Fig. 9A is a cross sectional side view of a 
multilayer substrate, before assembling, accord- 
ing to the present invention; and 
Fig. 9B is a cross sectional perspective view 
showing the multilayer substrate, after assem- 
bling, shown in Fig. 9A. 

DETAiLED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to Figs. 1A and 1B, an electric circuit 
board according to the present invention is shown. 
The electric circuit board CB includes a substrate 
11 made of resinous material, and a plurality of 
electrodes 12 provided on the bottom surface of 
the substrate 11. A conductor column 13, made of 
an adhesive and electrical conductive material such 
as soldering paste, is provided on each of elec- 
trodes 12. An adhesion layer 14, made of an adhe- 
sive and electrical insulating material, is provided 
on the bottom surface of the substrate 11 and 
surrounding the conductor columns 13. Each col- 
umn 13 has height slightly greater than the thick- 
ness of the adhesion layer 14. So that the free end 
face of the conductor columns 13 is located slightly 
above the surface of the adhesion layer 14. For the 
adhesion layer 14, any type of adhesive materials 
such as thermoplastic adhesives, thermosetting ad- 
hesives, and cold-setting adhesives can be used. 
However, a thermosetting material which is usually 
adhesive but is set when heated Is preferable for 
the application for the convenience of manufactur- 
ing. For the conductor column 13. the usual solder- 
ing pastes can be used, but an electrically conduc- 
tive pastes made of the conductive resln-vehicie 
with golden or silver powders dispersed therein Is 
preferable. 

Although the electrode 12 and the conductor 
column 13 are shown to be generally square- 
shaped in cross section in Fig. IB, any other 
shapes such as rectangular, circle, oval shape are 
also allowed. It is to be noted that any of electric 
component parts such as resistors, capacitors, 
colls, IC devices, other electric circuit boards, or 
circuit board substrates can be provided on the 
substrate 11, but is omitted in Figs, 1A and IB for 
the sake of brevity. 

For mounting a single component, such as a 
resistor or a capacitor, usually two electrodes 12 
are necessary on the electric circuit board CB. 
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For mounting an electric component module, 
an IC or an electric circuit board, several to several 
hundreds of electrodes are necessary on the elec- 
tric circuit board CB. It is to be noted that these 
5 electrodes are preferably arranged at the same 
plane of the electric circuit board CB so that all of 
the electrodes can be electrically connected by a 
single processing step. 

Referring to Figs. 2A and 2B, the electric clr- 
10 cuit board CB mounted on a printed circuit board is 
shown. The printed circuit board PB includes a 
substrate 15 and a plurality of electrodes 16 print- 
ed on the substrate 15 In a pattern for receiving the 
conductor columns 13, as shown in Fig. 2A. When 
75 the electric circuit board CB is placed on the 
printed circuit board PB, conductor columns 13 
contact and adhere to corresponding electrodes 16. 
Then, when a pressure is applied on the electric 
circuit board CB, as shown by an arrow in Fig. 2B, 
20 the full surface of the adhesion layer 14 firmly 
adheres to the printed circuit board PB. Thus, both 
of electrodes 12 and 16 are electrically connected 
through the conductor columns 13 only by placing 
the electric circuit board CB on the printed circuit 
26 board PB with some pressure. When compared 
with the conventional methods using molten solder, 
no heating is necessary to form the conductive 
columns 13. Therefore, the electric components, 
substrates, and boards can be free from a high 
30 temperature. The time necessary to join electric 
components to the electric circuit board is reduced. 
Additionally, the reliability of completed electric cir- 
cuit board is increased. 

It is. of course, possible to use the conductor 
35 column 13 made of thermosetting material such as 
epoxy resin where some mechanical strength is 
required for the conductor column 13. Even in this 
case, the temperature required to harden the ther- 
mosetting material is low enough to keep the elec- 
40 trie components free from the degradation. 

Referring to Figs. 3, 4. 5, and 6. an example of 
method to form the conductor columns 13 arranged 
in the adhesion layer 14 is described. 

As shown In Fig. 3, an adhesion tape 20 In- 
45 eludes a base tape 22 made of resinous material. A 
first adhesion layer 21a and a second adhesion 
layer 21b are provided on the opposite surfaces of 
the base tape 22, respectively. Two cover layers, 
made of resinous material or paper, 23a and 23b 
50 having a thickness several to 75jjLm are provided 
on the first and second adhesion layers 21 a and 
21b, respectively, in a reieasible manner. The ad- 
hesion tape 20 having a thickness of approximately 
50u.m to 0.5mm are preferable. As one example of 
55 the adhesion tape 20, Double coated-adhesive tape 
No. 532 made by Nitto Denko Corporation having a 
thickness of 0.11mm may be used. 
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As shown in Rg. 4. at a first step, a number of 
through holes 24 each having a predeternnined 
diameter, e.g. 0.3mm, are formed at a predeter- 
mined position. After the first step, an adhesion 
tape 20' with holes 24 is produced. The positions 
of the through hole 24 are determined with respect 
to the position of electrodes 1 6 on the substrate 1 1 
(Rg. 7A). Each through hole 24 has a round 
shaped In cross section in this embodiment, but 
any other shapes such as square, rectangular, and 
oval shape can be employed. 

At a second step, the second cover layer 23b 
is removed from the adhesion tape 20* to expose 
the second adhesion layer 21 b, producing an adhe- 
sion tape 20". 

At a third step, the adhesion tape 20" is 
pressed against the substrate 11 such that the 
second adhesion layer 21b contacts the substrate 
11 with the through holes 24 located on the cor- 
responding electrodes 12. Thus, the adhesion tape 
20" can be firmly adhered to the substrate 11 
without any clearance therebetween, as shown in 
Rg. 5. 

As shown in Rg. 6, at a fourth step, the 
through holes 24 are filled with an adhesive and 
electrical conductive material, preferably made of 
the conductive resin-vehicle with golden or silver 
powders dispersed therein, by a packing means 25 
such as a squeegee. Thus, the conductor columns 
13 can be formed in through holes 24, resulting in 
the electric circuit board CB. It is to be noted that 
when the first cover layer 23a is removed from the 
adhesion layer 20", the adhesion layer 14 is ob- 
tained. The first cover layer 23a is preferably re- 
moved immediately before mounting the circuit 
board on the printed circuit board PB, so as to 
keep the first adhesion layer 21a and conductor 
column 13 from contaminations by dust or other 
foreign matters. 

It is to be noted that the conductor columns 13 
and adhesion layer 14 can be formed by the tech- 
nique of silk screen printing and injection by dis- 
penser. The adhesion tape 20* with through holes 
24 can be used as a mask pattern for forming of 
the conductor columns 13, simplifying the manu- 
facturing process and increasing the positional pre- 
cision of conductor columns 13. Therefore, connec- 
tion errors such as short circuit between electrodes 
can be prevented. 

Referring to Rgs. 7A, 7B, and 7C. the steps for 
mounting the electric circuit board CB obtained in a 
manner described above on a printed circuit board 
PB is described. Rrst, the electric circuit board CB 
is placed over the printed circuit board PB such 
that conductor columns 13 are located over cor- 
responding electrodes 16, as shown in Rg. 7A. 
Second, the electric circuit board CB is pressed 
against the printed circuit board PB so that the 



surface of the substrate 15 is adhered tightly to 
adhesion layer 21 a, as shown in Rg. 7B. The 
adhesion layers 21a and 21b, base layer 22 and 
conductor column 13 are deformed to contact with 

5 each other without any gap therebetween, as 
shown in Rg. 7C. 

Referring to Rgs. 8A, 8B, and 8C. an electric 
circuit board module CM according to the present 
invention is shown. The electric circuit board mod- 

70 ule CM is formed by a substrate 36, a plurality of 
electrodes 32, a plurality of conductor columns 33, 
and an adhesion layer 34 in a manner similar to 
that shown in Rg. 6. A first cover layer 34a is not 
removed from the adhesion layer 34, A protection 

IS layer 35, made of resinous material or paper, is 
additionally provided to cover the end surfaces of 
conductor columns 33. The electric circuit board 
module CM further includes electric components 
37 mounted thereon and electrically connected to 
20 the conductor columns 33 through the electrodes 
32. 

Referring to Rgs. 9A and 9B, a multilayer 
substrate according to the present invention is 
shown. As shown In Rg. 9A. the multilayer sub- 

25 strate ML includes a first dual-layer circuit sub- 
strate La. The first dual-layer circuit substrate has a 
construction very similar to that of the electric 
circuit board CB described with reference to Rgs. 
1A and IB. However, a first substrate 41a, a first 

30 dual-layer electrode 42a, and a first adhesion layer 
44a shown in Rg. 9A correspond to the substrate 
11, electrode 12, conductor column 13. and adhe- 
sion layer 14 shown in Rg. 1A, respectively. The 
first substrate 41a is made of a resinous material. 

35 such as glass epoxy, and is provided with a plural- 
ity of first through holes 46a, each extending be- 
tween the opposite surfaces thereof. Each of the 
first dual-layer electrodes 42a has electrode pat- 
terns on opposite surfaces of the first substrate 

40 43a, and such electrode patterns are electrically 
connected by a ring shaped electrode segment 
extending along the first through hole 46a, as 
shown. 

The multilayer substrate ML further includes a 
45 second dual-layer circuit substrate Lb and a third 
dual-layer circuit substrate 41c. The second dual- 
layer circuit isubstrate Lb has a second substrate 
41b with a plurality of second through holes 46b, a 
plurality of second dual-layer electrode 42b, and a 
50 second adhesion layer 44b and has a construction 
similar to that of the first dual-layer circuit substrate 
La, as shown in Rg. 9A. The third dual-layer circuit 
substrate Lc has a third substrate 41 c with a plural- 
ity of third through holes 46c and a plurality of third 
65 dual-layer electrodes 42c. The third dual-layer cir- 
cuit substrate Lc has a construction similar to the 
first dual-layer circuit substrate 41a. but the con- 
ductor columns 43a and adhesion layer 44a are 
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removed therefrom. 

Three dual-layer circuit substrates La. Lb, and 
Lc are pressed against each other, and are held 
together by the first and second adhesion layers 
44a and 44b, to produce the multilayer substrate 
ML, as shown in Fig. 9A. The first, second, and 
third dual-layer electrodes 42a, 42b, and 42c are 
electrically connected via inner conductor columns 
43a and 43b. For example, in Fig. 9B, electrode E1 
and E2 are connected through column CI and 
electrodes E2 and E3 are connected through col- 
umn C2. Thus, a multilayer substrate ML having a 
construction of six electrode layers connected by 
inner conductor column is obtained. It is needless 
to say that the multilayer substrate having more 
than three dual-layer circuit substrates can be easi- 
ly obtained by the method of the present invention. 

Although the present invention has been fully 
described in connection with the preferred embodi- 
ment thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the 
art. Such changes and modifications are to be 
understood as included within the scope of the 
present invention as defined by the appended 
claims unless they depart therefrom. 

Claims 

1. An electric circuit board module (CB) compris- 
ing: 

a substrate (11) having a first surface for 
mounting an electric component thereon and a 
second surface; 

an electrode means (12) provided on said 
second surface for electric connection with 
said electrical component; 

a conductor means (13) provided on said 
electrode means (12) in an electric connection 
therewith; and 

an adhesion means (14) provided on said 
second surface and around said conductor 
means (13) such that said conductor means 
(13) extrudes from said adhesion means (14) 
by a predetermined length. 

2. An electric circuit board module (CB) as 
claimed in claim 1, wherein said conductor 
means (13) is comprised of conductive paste 
having resinous matrix and metallic powders 
dispersed in said resinous matrix. 

3. An electric circuit board module (CB) as 
claimed in claim 1, wherein said adhesion 
means (14) is comprised of an Insulating and 
thermosetting material which is adhesive at a 
normal temperature and is hardened at a high 
temperature. 



4. An electric circuit board module (CB) as 
claimed in claim 1, wherein said adhesion 
means (14) comprising: 

a first adhesion layer (21b) of an insulating 
5 and adhesive material adhered to said second 

surface; 

an intermediate layer (22) of an insulating 
resinous material adhered to said first adhe- 
sion layer (21 b); and 
10 a second adhesion layer (21a) of an in- 

sulating and adhesive material adhered to said 
intermediate layer (22). 
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5. An electric circuit board module (CB) as 
claimed in claim 4, further comprising an cover 
layer (23a) adhered to said second adhesion 
layer (21a) in a separable manner for keeping 
from said second adhesion layer (21a) from 
contamination. 



6. A multilayer substrate (ML) comprising: 

a first dual-layer-electrode substrate (La) 
comprising: 

a first substrate (41a) having a first sur- 
25 face, a second surface, and a first through hole 

(46a) extending between said first and second 
surfaces; and 

a first dual-layer-electrode (42a) provided 
on said first substrate (41a) In a first predeter- 
30 mined pattern so as to extend from said first 

surface to said second surface along said first 
through holes (46a); 

a second dual-layer-electrode substrate 
(Lc) opposed to said first dual-layer-electrode 
35 substrate (La), comprising: 

a second substrate (41c) having a third 
surface, a fourth surface, and a second through 
hole (46c) extending between said third and 
fourth surfaces; and 
40 a second dual-layer-electrode (42c) pro- 

vided on said second substrate (41c) in a 
second predetermined pattern with respect to 
said first predetermined pattern so as to ex- 
tend from said third surface to said fourth 
45 surface along said second through holes (46c); 

a conductor means (43a) provided be- 
tween said first and second dual-layer-sub- 
strates (La and Lc) for electrically contacting 
said first and second electrode dual-layer-elec- 
50 trodes (42a and 42c); and 

an adhesion means (44a) provided be- 
tween said first and second dual-layer-sub- 
strates (La and Lc) and around said conductor 
means (43a) for firmly adhering said first and 
55 second dual-layer-substrates (La and Lc). 

7. A multilayer substrate (ML) as claimed in claim 
6, wherein said conductor means (43a) is com- 



BNSDOCID: <EP_ 



_0530840A1. 



9 



EP 0 530 840 Al 



10 



prised of conductive paste having resinous ma- 
trix and metallic powders dispersed in said 
resinous matrix. * 

8. A nnultilayer substrate (ML) as claimed in claim s 
6, wherein said adhesion means (44a) is com- 
prised of an insulating and thermosetting ma- 
terial which is adhesive at a normal tempera- 
ture and is hardened at a high temperature. 

70 

9. A multilayer substrate (ML) as claimed in claim 
6, wherein said adhesion means (44a) compris- 
ing: 

a first adhesion layer (21b) of an insulating 
and adhesive material adhered to said second 75 
surface; 

an intermediate layer (22) of an insulating 
resinous material adhered to said first adhe- 
sion layer (21b): and 

a second adhesion layer (21a) of an in- 20 
sulating and adhesive material adhered to said 
intermediate layer (22). 

10. A method for producing an electric circuit 
board module (CB) comprised of a substrate 25 
(11) having a first surface for mounting an 
electric component thereon and a second sur- 
face, an electrode means (12) provided on said 
second surface for electric connection with 

said electrical component, a conductor means 30 
(13) provided on said electrode means (12) in 
an electric connection therewith, and an adhe- 
sion means (14) provided on said second sur- 
face and around said conductor means (13) 
such that said conductor means (13) extrudes 35 
from said adhesion means (14) by a predeter- 
mined length, said method comprising steps 
of: 

making a through hole (24) in an adhesion 
sheet (20) having a first and a second layers 4o 
(23b and 23a), and an adhesion layer (21a and 
21b) sandwitched therebetween at a predeter- 
mine pattern with respect to said conductor 
means (13); 

removing said first layer (23a) from said 45 
adhesion layer (21b and 21a) for exposing said 
adhesion layer (21b and 21a); 

pressing said exposed adhesion layer (21b 
and 21 a) against said second surface such that 
said through hole (24) overlaps with said elec- 50 
trode means (12) for adhering said adhesion 
sheet (20) to said substrate (11); and 

applying a conductive material into said 
through hole (24) for forming said conductor 
means (13). 55 

11. A method as claimed In Claim 10, further com- 
prising a step of removing said second layer 



(23a) from said adhesion layer (21b and 21a) 
for exposing said adhesion layer (21 b and 21 a) 
and extruding said conductor means (13) from 
said adhesion layer (21b and 21a) by said 
predetermined length. 
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